**What was known?**

Piezogenic pedal papules are herniations of subcutaneous adipose tissue into the dermis. Association between PPP and some connective tissue disorders were previously reported. Mitral valve prolapse is a myxomatous degeneration of the mitral valve, which could be isolated or part of a heritable connective tissue disorder.

Introduction {#sec1-1}
============

Piezogenic pedal papules (PPP) are herniation of subcutaneous adipose tissue into the dermis. This herniation cause soft, skin-colored or yellowish papules, and nodules on feet. Typically, they become apparent on the medial or lateral aspect of the heels, when the patient stands flat on his/her feet and disappear if the weight is taken off the foot. The papules can be seen unilaterally or bilaterally and may be present on medial, posterior, or lateral aspects of feet. Similar papules can also be seen on the lateral edge of the hand and wrist when pressure is applied. The histology of PPP is fragmentation of dermal elastic tissue and herniation of subcutaneous adipose tissue into the dermis.\[[@ref1][@ref2]\]

Generally, no hereditary diseases or syndromes are associated with PPP. However, some connective tissue diseases and syndromes such as Ehlers-Danlos syndrome, Prader-Willi syndrome, and rheumatoid arthritis were reported in association with PPP.\[[@ref2][@ref3]\] In addition, in the literature, there are a few reported cases in which PPP is seen together with some cardiac diseases including rheumatic heart disease, mitral insufficiency, and pulmonary hypertension.\[[@ref1]\] PPP are usually painless and benign. Rarely, they can be painful. Painful PPP are more likely to be seen in association with Ehlers-Danlos syndrome, obesity, and occupational or sporting exposure than painless ones. Painful papules can limit patients' recreational or occupational activities, and treatment may be needed.

Herein, we present two cases with PPP and mitral valve prolapse (MVP).

Case Reports {#sec1-2}
============

 {#sec2-1}

### Case 1 {#sec3-1}

A 35-year-old male patient was admitted to our Dermatology Clinic with a complaint of asymptomatic skin-colored lesions on his left foot. According to his medical history, he has not been diagnosed with any systemic disease and had not used any medication. There was no history of such lesions in his family members. The lesions developed in the past 1--2 years. Typically, they were only present when the patient was standing and disappeared when the weight was taken off the foot \[[Figure 1](#F1){ref-type="fig"}\]. He had no pain while standing. Dermatological examination revealed soft skin-colored papules on his left foot. On ultrasonography, millimetric dermal defects on his left heel and herniation of subcutaneous adipose tissue into the epidermis were detected. Patient\'s lesions were diagnosed as PPP clinically. Histopathological examination was not considered because the diagnosis was clear. In addition, due to the complaint of atypical chest pain, the patient was referred to our Out-patient Cardiology Clinic. On auscultation, a late systolic murmur with a mid-systolic click was audible at the apex. The rest of the physical examination was normal. His electrocardiography revealed a normal sinus rhythm with an incomplete right bundle branch block. On echocardiography, MVP with mild mitral regurgitation was detected \[[Figure 2](#F2){ref-type="fig"}\]. His biochemical tests were also within normal limits. Since the papules were asymptomatic, surgical excision was not considered. No medication was given for his asymptomatic papules or MVP. He will be followed for his PPP and MVP.

![Soft skin-colored papules on the medial aspect of the left heel (arrow), typically disappear when the weight is taken off the foot (a) and appear when the patient stands with full on the heels (b)](IJD-61-234d-g001){#F1}

![Parasternal long-axis view showing mitral valve prolapse (a), parasternal long-axis color-Doppler imaging showing mitral valve prolapse with mild mitral regurgitation (b), apical four-chamber color-Doppler imaging showing mild mitral regurgitation (c)](IJD-61-234d-g002){#F2}

### Case 2 {#sec3-2}

A 32-year-old female patient was admitted to our Cardiology Clinic with a complaint of palpitation. She was diagnosed with MVP 2 years ago and does not get any medication for it. On physical examination; in addition to typical auscultation findings of MVP, asymptomatic skin-colored lesions were detected bilaterally on her wrists. Her electrocardiography revealed sinus tachycardia. Her biochemical tests including thyroid panel were within normal limits. Transthoracic echocardiography revealed MVP with minimal mitral regurgitation. Patient was referred to the Dermatology Clinic for the lesions on her wrists. She had them for several years, and she did not have any family member, who has such lesions. Dermatological examination revealed soft skin-colored papules that typically appeared when pressure is applied \[[Figure 3](#F3){ref-type="fig"}\], bilaterally on her wrists, and they were diagnosed as PPP. Low-dose metoprolol treatment was initiated for palpitation, and no treatment was considered for these asymptomatic papules.

![Soft skin-colored papules on the wrist (arrow); typically disappear when pressure is taken off (a) and appear when pressure is applied (b)](IJD-61-234d-g003){#F3}

Discussion {#sec1-3}
==========

PPP are common lesions; however, there is no agreement about the prevalence of PPP which generally varies between 10% and 20% in the literature.\[[@ref1][@ref2][@ref3]\] Nevertheless in a recent study with 100 patients, PPP were seen in 80 of them,\[[@ref4]\] and this indicates that the prevalence of PPP might be higher than thought. PPP were first described by Shelley *et al*. in patients with long-term heavy loads. Reaction to internal mechanical stress is considered as the main reason for the formation of these lesions. Generally, they occur on feet but can be found on hands or wrists. Typically papules appear when weight is put on that particular area. Papules can be painful if there is herniation of adipose tissue into the dermis as a result of reduction in dermal thickness. This pain can be explained by ischemia due to extrusion of adipose tissue with its vascular supply and associated nerves.\[[@ref1][@ref2]\]

PPP are frequently reported in especially physically active patients such as marathon runners and spending too much time for standing or carrying heavy loads in their daily jobs. To regard PPP as an inherited disease is controversial but the association with connective tissue disorders such as Ehlers-Danlos syndrome was described in previous case reports.\[[@ref2]\]

It was reported that even some unexpected dermatological lesions such as skin tags could be related to cardiac diseases.\[[@ref5]\] PPP, which is generally considered an isolated lesion might be also a predictor of some cardiac diseases associated with connective tissue abnormalities.

MVP is a myxomatous degeneration of the mitral valve, characterized by the displacement of an abnormally thickened mitral valve leaflet into the left atrium during systole. This is generally a benign condition but in some severe cases, MVP can be associated with complications such as mitral regurgitation, infectious endocarditis, congestive heart failure, and rarely sudden cardiac death.\[[@ref6]\] MVP can be easily diagnosed by standard two-dimensional echocardiography in suspected patients. The systolic movement of portions or segments of the mitral valve leaflets into the left atrium can be observed during left ventricular systole on echocardiography. MVP can be sporadic or familial. Although no specific gene has been described, different loci on chromosomes have been found to be linked to MVP.\[[@ref7]\] Further, MVP may be isolated or part of a heritable connective tissue disorders including Marfan syndrome, Ehlers-Danlos syndrome, or osteogenesis imperfect.\[[@ref8][@ref9][@ref10]\] Isolated MVP is also considered as a cardiovascular abnormality of connective tissue origin. Due to its frequency in the general population, MVP constitutes the larger group of patients with heritable connective tissue abnormalities of the heart.\[[@ref8]\] The prevalence of MVP is generally estimated as 2--3%.\[[@ref6][@ref11]\] Similar to PPP, some studies suggest that MVP prevalence might be higher than estimated (5--15% up to 38%).\[[@ref12][@ref13][@ref14]\] In addition, both PPP and MVP are reported to be more frequent in different ethnic groups such as in Nigerians MVP prevalence is 10% and in Indians PPP prevalence is 80%.\[[@ref4][@ref14]\] We suggest that the higher prevalence of both MVP and PPP in some ethnic groups may support the association between PPP and MVP. Further studies are needed to support this hypothesis.

Association between PPP and heritable connective tissue abnormalities such as Ehlers-Danlos syndrome was also described in previous reports.\[[@ref2]\] PPP might be a predictor of connective tissue abnormalities. A detailed systemic investigation, including cardiac examination, should be considered in patients with PPP. MVP is also more frequent in patients with connective tissue abnormalities.\[[@ref8][@ref9][@ref10]\] Therefore, PPP may also be associated with MVP. In literature, there is only one case report of an association between PPP and mitral regurgitation due to rheumatic heart disease.\[[@ref1]\] Since in the literature, there are no case reports of an association between PPP and MVP, we report these cases. Due to common occurrence of both PPP and MVP, this association may be also a coincidence. We suggest cardiac workup in patients with PPP in order to find out the relation with cardiac abnormalities.
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**What is new?**

Piezogenic pedal papules (PPP) which is generally considered as an isolated lesion, might be predictor of some cardiac diseases, such as mitral valve prolapse, associated with connective tissue abnormalities. A detailed systemic investigation including cardiac examination should be considered in patients with PPP.
